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® BLU-ICE
> GUI Building Philosophy
> Features of the Graphical User Interface
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BLU-ICE Experimental Setup Window
SSRL
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BLU-ICE Data Collection Control @p
SSRL
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BLU-ICE Energy Scan Window
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BLU-ICE Beam Line Configuration Window
SSRL
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GUI Building Philosophy @D
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BLU-ICE Collaboration Features @Q
SSRL

Multiple GUI clients active simultaneously.

Connection can be broken
with server without affecting
data collection.

All GUI clients are
synchronized.

“Users” window shows
other BLU-ICE clients
currently connected.
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Distributed
Hardware
Servers
(DHS)

Distributed Control
System Server (DCSS

User
Interface
Clients
(BLU-ICE)



Life Cycle of a Control Command

eUser issues a move command for a
specific motor (e.g. phi).

*DCSS receives command and forwards
to the DHS responsible for motor of
interest.

*DHS handles hardware controller.

*Motor begins motion.

Distributed
Hardware
Servers

User
Interface
Clients
(BLU-ICE)



Response to Control Command

*DHS polls motor position ( e.g. phi ) and
sends messages to DCSS.

*DCSS receives these messages and
forwards the new motor positions to all
user interface clients.

*All users see current motor position as it
moves.

*The polling continues until motor stops
moving.

Distributed 4| #
Hardware 4
Servers

User
Interface
Clients
(BLU-ICE)



BLU-ICE and TCL

T o e i —

s 0 = ® TCL Features
> Cross platform

=¥ - : ' > Typeless (Simplifies Code!)
- _";ﬁ;" A > Reusable Code
- .h_;“{&__'b = > Many GUI extensions ( TK)
“ - > Rapid development features support

rapid beam line changes

Event Loop
TCL is An Event Driven Language
> One execution stream \
> One registers interest in events

 wait for button to be pushed Registered
. . Events
« wait for motor to stop moving

> Built-in event loop walits for events and invokes
handlers

Scripts can be dynamically loaded to control
hardware sequences

> No compilation necessary Event Handlers
> Scripts executed from BLU-ICE command prompt.



Distributed Hardware Server and XOS @ﬁj
A’ SSRL

¢® Features
> Multi-threaded, handles multiple hardware controllers
> C/C++ for high speed
> Cross-platform code allows integration of platform-specific API's

® XOSlibrary for portable code

> Woraps system calls in portable library code
* Network communication
» Thread creation
*  Memory mapped files
* Inter-thread communication

> Portability
» Compile code on Digital Unix, IRIX, OpenVMS, Windows NT/95.
» [Easy to port to new platforms similar to any of the above.

> Reliability
« Simpler APIs leads to more reliable code.
* Less need to study different platforms.

> Performance
* Native system calls on each platform for maximum performance
* No runtime overhead for platform independence.

® Easyto support new API, regardless of platform




Current Hardware Support

Controller Type | Function Operating System | Controller Bus Comments
DMC1000 Motion Control Windows NT ISA 3" Party API
DMC2180 Motion Control Cross Platform Ethernet Based Ported from
Windows NT
SSRL Control Motion Control VMS CAMAC Wraps ICS

System (ICS)

Quantum 4 CCD | Detector Cross Platform

MAR345 Detector UNIX Uses scan345

MOXA2000 N/A Cross Platform RS232-to-ethernet | Heidenhain
converter encoder

SIMULATION Simulates motion | Cross Platform N/A Useful for testing

control
(no physical
motors)

code at user
interface or DCSS
level




Distributed Control System Server (DCSS) @Q
7’ SSRL

C/C++ with XOS library
> Cross platform.
Multi-threaded
> Multiple GUI clients.
> Multiple hardware servers.
Security and Privilege Checking
> Unauthorized GUI clients cannot connect.

BLU-ICE

Control

> GUI commands have privilege CORE System

requirements. Server

> Users have privilege levels. /7 / \ (BCSS)
Memory Mapped File // / \

> stores current motor positions.
Supports Scripted Devices

> Scripted devices can have “parent / child”
relationships.

> Scripts are written in TCL.

Hardware
Servers



Scripted Devices: Path of a Control Message @p
- SSRL

Scripting Engine connects to DCSS core twice
> Connects as “User Interface Client”
> Connects as Hardware Server

BLU-ICE

Scripted Device Command
Message Routing

> Request from BLU-ICE
to move parent motor is
routed to Scripting
Engine.

> Scripting Engine sends
two messages to Core,
requesting move of two
motors.

> Core DCSS forwards
message to external
DHS.

Children motors may also
be scripted devices with
their own children.

Distributed Control System Server (DCSS

Hardware
Servers



Scripted Devices: Path of a Response Message

® Path of a Response Message

> DHS updates DCSS core with new motor
position.
> DCSS core forwards updated position to all

“User Interface Clients” including Scripting
Engine

BLU-ICE

Distributed Control System Server
> Scripting Engine

realizes event has

occurred on a child ]
motor Il |
> Scripting Engine ! /’ A
calculates new SCRIPTING | > |
position of parent ENGINE AN
~/
motor and sends 0

messages back to
DCSS core.

> DCSS core updates
all “User Interface

Clients”
® All parent and children gardware
devices are updated Ervers

continuously.



Conclusions

Cross platform development and XOS supports
distributed systems and collaboratory efforts

> Minimizes wasting of time with new OS's.
> Easy to support new hardware.
> [Easy to use code in new environments.

Distributed architecture based on a central server
simplifies implementation of powerful features.
> Synchronization of multiple GUI’s.

> Scripted device support that spans any number of
low-level control systems.

Good tools save time

> TCL'’s event-based programming model and

dynamic scripting capabilities have saved us
hundreds of hours of work

> Scripted device implementation would have been
extremely difficult using other programming
models.
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